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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a superior surface acoustic wave device 

and a communication terminal using it, where it has high communication quality 
with its noise amplification being fully prevented to not to receive, to the utmost, 



the noise generated, when its reception or transnnission signal is processed, and 
both its miniaturization and the cutdown of the number of its parts can be made 
possible. 

SOLUTION: A surface acoustic wave device 3 is formed, by providing on a 
piezoelectric substrate the electrodes of the constitutes of a balanced-signal 
transducing filter portion for converting an unbalanced signal to a balanced signal 
and by providing on a piezoelectric substrate the electrodes of the constituents of 
a balanced-signal filter portion for filtering the balanced signal. Also, a 
communication terminal is formed which connectively provides the surface 
acoustic wave device 3 between a transmission or reception antenna 1 and a 
transmission circuit of between the transmission or reception antenna 1 and a 
reception circuit so as to cause a transmission or reception signal to pass in 
succession through a balanced-signal conversion filter 5 and a balanced-signal 
filter 5'. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Surface acoustic wave equipment which the electrode which makes the 
balanced signal transformation filter section which changes an unbalance signal 
into a balanced signal, and the balanced signal filter section which filters said 
balanced signal is arranged on a piezo-electric substrate, and changes. 
[Claim 2] The communication terminal characterized by accomplishing so that 
said balanced signal transformation filter section and said balanced signal filter 
section may be made to carry out sequential passage of the signal transmitted or 
received, while connecting surface acoustic wave equipment according to claim 1 
between the antennas, sending circuits, or receiving circuits which are 
transmitted or received and growing into it. 

[Translation done.] 
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1. This document has been translated by computer So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave 
equipment used for radio, such as mobile communications, and the 
communication terminal using it. 
[0002] 

[Description of the Prior Art] In recent years, mobile communications have 
accomplished remarkable development and communication terminals, such as a 
cellular phone, are spreading widely worldwide. While small and lightweight- 
ization progress, the circuit built in for the formation of a multi-band 
corresponding to two or more communication system is increasing the 
communication terminal, and the miniaturization of the components used, 
improvement in packaging density, and reduction of components mark are 
demanded strongly. 

[0003] Moreover, while communication system goes to digital transmission from 
the conventional analog transmission, the application of a communication 
terminal is spreading even in data transmission, such as not only voice but an 
alphabetic character, and an image. In connection with this, higher 
communication link quality has been searched for about the information 
transmission of a communication terminal. Especially, in order to influence the 
very small signal received through a duplexer in the receiving circuit of a 
communication terminal of the noise generated from a wiring signal with each 
component substrate time on the street, a noise is prevented, the sensibility of an 



input signal is raised and it has been a technical problem to ainn at innprovement 
in connnnunication link quality. 

[0004] The balanced circuit is used for the purpose of reducing the noise 
included in an input signal conventionally. Many surface acoustic wave filters are 
used for the filter used for a balanced circuit from two demands, a small thing 
and possible [ unbalance-balance conversion ] **. 

[0005] The conventional communication terminal is explained using drawing 10 . 
As shown in drawing 10 , the signal received from the antenna 101 passes along 
a duplexer 102, and is transmitted to the surface acoustic wave filter 103 of the 
first rank. Moreover, the signal is transmitted in the state of an unbalance signal, 
and is amplified with amplifier 104. Furthermore, it is transmitted to latter surface 
acoustic wave filter 103', it is equilibrated (balance-izing), and is transmitted to a 
receiving circuit. 

[0006] Although he wants to make it amplify as much as possible with amplifier 
since an input signal is feeble, the noise which passed through the filter will be 
similarly amplified as it amplifies. Here, a noise figure is expressed with the 
following type. 
[0007] 
[Equation 1] 

[0008] A noise figure [ in / the variable Ftotal in a formula, and / in Fn / the n-th 
component from the source of a signal (antenna) ] and Gn are the power gain of 
the n-th component from the source of a signal. [ the whole noise figure ] If the 
communication terminal for reception is taken for an example, since many 
components noises will be received from the above-mentioned formula from an 
antenna stage in the nearer one, in such circuitry, it turns out that a noise figure 
is bad. 

[0009] Then, this invention is made in order to cope with such a technical 
problem, and it has the high communication link quality in which magnification of 



a noise was fully prevented, without receiving the noise generated when 
processing reception or a sending signal as much as possible, and aims at 
offering the outstanding surface acoustic wave equipment which can aim at 
reduction of a miniaturization and components mark, and the communication 
terminal using it, 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the electrode which makes the balanced signal transformation filter 
section which changes an unbalance signal into a balanced signal, and the 
balanced signal filter section which filters said balanced signal is arranged on a 
piezo-electric substrate, and the surface acoustic wave equipment of this 
invention changes. 

[001 1] Moreover, the communication terminal of this invention is characterized by 
accomplishing so that said balanced signal transformation filter section and said 
balanced signal filter section may be made to carry out sequential passage of the 
signal transmitted or received while it connects the above-mentioned surface 
acoustic wave equipment between the antennas, sending circuits, or receiving 
circuits which are transmitted or received and grows into it. 
[0012] 

[Embodiment of the Invention] It explains to a detail based on the drawing which 
illustrated typically the operation gestalt of the communication terminal using the 
surface acoustic wave equipment and it concerning this invention hereafter. In 
addition, the same sign is given to the same member and explanation is omitted. 
[0013] Drawing 1 is the Brock circuit which shows the operation gestalt of the 
communication terminal concerning this invention. It is received from an antenna 
1, and an input signal performs conversion to a balanced signal from filtering and 
an unbalance signal with the balanced signal transformation filter 5 through a 
duplexer 2, and transmits to amplifier 4. Next, in amplifier 4, two balanced signals 
with which polarities differ are amplified, respectively, and it transmits to 
balanced signal filter 5'. Balanced signal filter 5' is a filter which filters the 



balanced signal of 2 input 2 output, filters the signal with which polarities differ, 
respectively, and transmits to the receiving circuit of a reception signal 
processing system. Thus, the communication terminal of this invention connected 
surface acoustic wave equipment 3 between the antennas 1, sending circuits, or 
receiving circuits which are transmitted or received, grew into it, and it is 
accomplished so that the balanced signal transformation filter 5 and balanced 
signal filter 5' may be made to carry out sequential passage of the signal 
transmitted or received. 

[0014] Here, surface acoustic wave equipment 3 is equipped with the balanced 
signal transformation filter 5 and balanced signal filter 5' at least. Since a noise 
can be made sufficiently small by changing into a balanced signal by the first 
rank by this, good surface acoustic wave equipment and a signal property can be 
acquired by the formula of the noise figure mentioned above. 
[0015] The plan in the condition of having removed the lid in the above- 
mentioned surface acoustic wave equipment 3 to drawing 4 is shown. In a case 
23, the balanced signal transformation filter 19 and the balanced signal filter 20, 
and the electrode to make are arranged on the piezo-electric substrate 22. An 
output electrode 16 and the balanced signal transformation filter 19 are 
connected with a wire 21. the input electrode 11 which is an electrode in a case, 
an earth electrode 12, and the 1st first rank - an output electrode 15 and the 2nd 
first rank -- Furthermore, the 1st stage intercadence force electrode 13, the 2nd 
stage intercadence force electrode 14, the 1st interstage output electrode 17, the 
2nd interstage output electrode 18, and the balanced signal filter 20 can be used 
as small and highly efficient surface acoustic wave equipment with few noises by 
connecting and changing with a wire 21. 

[0016] Moreover, the example of a configuration of the balanced signal 
transformation filter 19 is shown in drawing 6 , and 7 and 8. 
[0017] The component plan which carried out the circuitry (ladder mold circuit) of 
the surface acoustic wave resonators 36, 37, and 38 which consist of an IDT 
electrode and a reflector on the piezo-electric substrate 31 to the shape of a 



ladder is shown in drawing 6 . When using this component as sonne balanced 
signal transformation filters, the input electrode 1 1 in the case shown by drawing 
4 and the input connection electrode 32 on a filter element are connected with a 
wire 21, and the output connection electrode 33 on the filter element which 
carried out the filter output of the signal, and the output electrode 15 in a case 
are connected with a wire 21. And further, the ground connection electrode 34 on 
a component and the earth electrode 12 in a case are connected with a wire 21, 
into a case, the balun (unbalance-balance sensing element) by association of a 
stripline is produced in a laminating, and the output signal of this balun and a 
filter 19 is connected. 

[0018] Thus, in the case of a receiving-side circuit, the power-proof nature of the 
filter concerning the first rank to the sending-signal power which passes through 
a duplexer can be raised by using the ladder mold filter and balun of this example. 
[0019] Moreover, the component plan of a double length joint mold surface 
acoustic wave resonator (DMS) is shown in drawing 7 . When operating this 
double length joint mold surface acoustic wave resonator 37 as a balanced signal 
transformation filter 19, the input electrode 1 1 in a case 23 and the input 
connection electrode 32 on a filter element are connected with a wire 21, and the 
output connection electrode 33 on the filter element which carried out the filter 
output of the signal, and the output electrode 16 in a case are connected with a 
wire 21 . And a balanced signal transformation filter can consist of connecting 
further the output electrode 15 in another output connection electrode 33' and the 
case on the filter element which carried out the filter output of the signal with a 
wire 21. 

[0020] Thus, since a balanced signal transformation filter can be constituted from 
one element by using the double length joint mold surface acoustic wave 
resonator of this example, small surface acoustic wave equipment is producible 
by low cost. 

[0021] Moreover, also in the resonator which made many IDT electrodes of 
resonator mold component 39'39 of the multi-IDT (Inter Digital Transducer) 



electrode structure shown in drawing 8 , i.e., tlie double length joint nnold surface 
acoustic wave resonator of drawing 7 , concatenate in the propagation direction, 
a balanced signal transformation filter can be constituted like drawing 7 . 
[0022] Moreover it can constitute a balanced signal transfornnation filter from one 
element and cost does not start by using the multi-IDT electrode structure 
resonator of this example, small surface acoustic wave equipment can be 
produced and the power-proof nature of a filter can be raised further. 
[0023] Next, the example of a configuration of the balanced signal filter 20 is 
explained based on drawing 9 . 

[0024] The component top face of the filter which carried out the circuitry (lattice 
mold circuit) of surface acoustic wave resonator 38' to the shape of a grid is 
illustrated on the piezo-electric substrate 31 at drawing 9 . When using this 
component as a balanced signal filter, the input electrode 13 in a case and the 
input connection electrode 40 on a filter element are connected with a wire 21 . 
Another input connection electrode 40' on a filter element is connected to another 
input electrode 14 in a case with a wire 21. The output connection electrode 41 
on the filter element which carried out the filter output of the balanced signal, and 
the output electrode 17 in a case are connected with a wire 21. Furthermore, a 
balanced signal filter can consist of connecting another output connection 
electrode 41' on the filter element which carried out the filter output of the 
balanced signal, and another output electrode 18 in a case with a wire 21. When 
a receiving-side circuit is taken for an example by using the lattice mold filter of 
this example, the power-proof nature of a filter to the signal power amplified with 
amplifier 4 can be raised. [0025] The operation gestalt of other communication 
terminals applied to this invention at drawing 2 is shown. This drawing is the case 
where the surface acoustic wave equipment of this invention is applied to the 
Brock circuit of a transmitting system, it is the same view as drawing 1 of the 
Brock circuit of a receiving system, and the surface acoustic wave equipment in 
drawing can offer a good property. 

[0026] Moreover, according to the operation gestalt of the communication 



terminal shown in drawing 3 , the further small surface acoustic wave equipment 
is made by having held a balanced amplifier 4, the surface acoustic wave filter 5, 
and 5' in the same case. 

[0027] The plan in the condition of having removed the lid of the surface acoustic 
wave equipment to drawing 5 is shown. The amplifier component 24 is held in a 
case and smaller highly efficient surface acoustic wave equipment can be 
produced by connecting the balanced signal transformation filter 19, an amplifier 
component and the amplifier component 24, and the balanced signal filter 20. 
[0028] While offering the surface acoustic wave equipment which has the 
communication link quality of the high quality by which noise prevention was 
carried out enough, without receiving the noise generated in this way when 
processing an input signal as much as possible, the surface acoustic wave filter 
for a miniaturization and components mark reduction of these surface acoustic 
wave equipments can be offered further. 

[0029] In addition, since [ that an electromechanical coupling coefficient is large 
and ] the piezo-electric substrate 31 used for a filter element has the small 
temperature coefficient of group delay, it is desirable. [ of LiTa03 crystal of the 
42-degree or 36 degreeY cut-X propagation which is a single crystal, LiNb03 
crystal of 64 degreeY cut-X propagation, and 40LiB7 crystal of 45 degreeX cut-Z 
propagation ] The thickness of the piezo-electric substrate 1 has about 0.1-0.5 
goodmm, a piezo-electric substrate becomes weak in less than 0.1mm, and 
ingredient cost becomes large in 0.5mm 

[0030] Moreover, a filter and the electrode material to make have the desirable 
charge of a laminated wood of the large metal membrane of aluminum, the 
monolayer of aluminum alloy and aluminum or aluminum alloy, and diffusibility for 
the improvement in power-proof. 

[0031] The width of face of five to about 200 and an electrode finger of the 
logarithm of an IDT electrode is suitable for spacing of about 0.1-10.0 
micrometers and an electrode finger, when it acquires the desired property as a 
filter that the crossover width efface of about 0.1-10.0 micrometers and an 



electrode finger sets thickness of about 10-800 micrometers and an electrode 
finger to about 0.1-0.4 micrometers. Moreover, if the reflector for reflecting SAW 
in the both ends of the SAW propagation path of an IDT electrode, and 
resonating them efficiently is prepared, the resonance effectiveness of a surface 
acoustic wave improves and is suitable. 

[0032] In addition, this invention is not limited to the above-mentioned operation 
gestalt, and modification various by within the limits which does not deviate from 
the summary of this invention does not interfere at all again. 

[0033] 

[Effect of the Invention] Since it had the surface acoustic wave filter for balanced 
signal transformation, and the surface acoustic wave filter which carries out the 
filter of the balanced signal according to the surface acoustic wave equipment 
and the communication terminal of this invention as stated to the detail above, 
the surface acoustic wave equipment and the communication terminal of high 
quality by which noise prevention was carried out enough can be offered. 
[0034] Moreover, a miniaturization and components mark can be reduced 
[ having connected to concatenation the surface acoustic wave filters which have 
two or more implications and the same passband for the surface acoustic wave 
filter which has the same passband ] for surface acoustic wave equipments by 
things, as a result the miniaturization of a communication terminal can be 
attained. 

[0035] Moreover, the surface acoustic wave equipment and the communication 
terminal which planned a miniaturization and components mark further can be 
offered by having connected to concatenation the amplifier for amplifying a 
specific passband between the surface acoustic wave filter for balanced signal 
transformation, and the surface acoustic wave filter which filters a balanced 
signal. 

[0036] Furthermore, surface acoustic wave equipment and a communication 
terminal excellent in the property which raised power-proof nature can be offered 
by using the component to which the circuitry of the resonator was carried out, 



and the component which made many IDT electrodes in the propagation 
direction concatenate. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing typically the operation gestalt of the 
communication terminal concerning this invention. 

[Drawing 2] It is the circuit diagram showing typically other operation gestalten of 
the communication terminal concerning this invention. 

[Drawing 3] It is the circuit diagram showing typically other operation gestalten of 
the communication terminal concerning this invention. 

[Drawing 4] It is the top view showing typically the operation gestalt of the surface 
acoustic wave equipment concerning this invention. 

[Drawing 5] It is the top view showing typically other operation gestalten of the 

surface acoustic wave equipment concerning this invention. 

[Drawing 6] It is a top view for explaining typically the balanced signal 

transformation filter concerning this invention. 

[Drawing 7] It is a top view for explaining typically the balanced signal 



transformation filter concerning this invention. 

[Drawing 8] It is a top view for explaining typically the balanced signal 

transformation filter concerning this invention. 

[Drawing 9] It is a top view for explaining the balanced signal filter concerning this 
invention typically, 

[Drawing 10] It is the circuit diagram showing typically the operation gestalt of the 
communication terminal concerning this invention, 
[Description of Notations] 

1 : Antenna 

2 : Duplexer 

3 : Surface Acoustic Wave Equipment 

4 : Power Amplifier 

5 : Surface Acoustic Wave Filter 

11 : Unbalanced Input Signal Connection Electrode 

12 : Unbalance Touch-down Signal Connection Electrode 

13 : Balanced Input Signal Connection Electrode 

14 : Another Balanced Input Signal Connection Electrode 

15 : Balanced Output Signal Connection Electrode 

16 : Another Balanced Output Signal Connection Electrode 

17 : Balanced Output Signal Connection Electrode 

18 : Another Balanced Output Signal Connection Electrode 

19 : Balanced Signal Transformation Filter 

20 : Balanced Signal Filter 

21 : Wire 

22 : Piezo-electric Substrate 
23 : Case 

24 : Balanced Amplifier 

25 : Temporary Connection Electrode in Case 

26 : Temporary Connection Electrode in Case 

27 : Balanced Signal Output Electrode 



28 : Another Balanced Signal Output Electrode 

31 : Piezo-electric Substrate 

32 : Input Connection Electrode of Component 

33 : Output Connection Electrode of Component 

34 : Ground Connection Electrode of Component 

35 : Signal Connection Electrode of Component 
36 : Resonator 

37 : Resonator 

38 : Resonator 

39 : Resonator 

40 : Balanced Signal Input Connection Electrode of Component 

41 : Balanced Signal Output Connection Electrode of Component 
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